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This paper presents the results of testing 
sulpha thiazole in experimental Bacterid 
typhosum, Vibrio cholerce and fixed-virus infec- 
tions in mice, and vaccinia-virus infection 
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rabbits. For comparative study sulphanila- 
mide and sulphapyridine were also teste i 

some infections. 

Bact. typhosum 
A strain isolated from blood of a.s^er^mme_ 

of typhoid was used. This organis , 

diately after isolation, was not 
foun . 

virulent for mice. After nine Pa?sa|Lft miili0n 
"it gained considerable virulence; _Tn(iuce(i 
organisms given intra-peritoneally 1 ? 

death in 24 hours. The mice used in ? 

ure(j 
ments were of the Haffkine _ 

Institu 

strain, 6 weeks old, and weighing 
be ̂  c 

. 

,egg 
20 grammes. Older mice were found vr.erj_ 
susceptible to infection. For PurPose?7?i.nlir 0id 
ment, 100 million organisms from 

a H-ho 

culture of the organism in ordinary^ 
broth were injected intra-peritoneally 

into ? 

The drug under test was made into^ an ,gion 
m gum acacia so that 0.5 c.cm. 

of ti 
This 

contained the required amount of 
the c i b- 

^ 

quantity was fed to the mouse by 
meai 

glass pipette introduced into its stomac 

results are shown in table I. 

Table I 

The therapeutic effect of sulphanilarrn e> ? 

phapyridine and sulphathiazole i . 

mental Bact. typhosum in ection m 

The drugs were administered in 
2 Q- 

soon after infection, 10 hours 
later 

twice daily for 3 more days 
? 

Number of mice out 
of 

a group of 16 4ying,.-? 
each day after infection 

V. cholera 

sen 
^"na^a strain of V. cholera was passed 

founrl + 
^rouSb 6-weeks-old mice 

until it was 

cl to have acquired sufficient virulence 
for 

mice. It was found that after eleven passages 
about 875 million vibrios killed mice in 24 
hours. Further passages however did not 
enhance the virulence. For purposes of experi- 
ment 875 million vibrios from a 17-hour-old 
culture were injected intra-peritoneally into 
6-weeks-old mice. The drug was administered 
as in the experiment with Bad. typhosum. The 
results are shown in table II. 

Table II 

The therapeutic effect of sulphanilamide, sul- 

phapyridine and sulphathiazole in experi- 
mental V. choleras injection in mice. The 

drugs were administered in 30 mg. doses soon 
after infection and 10 hours later 

Drug 
administered 

Number of mice out of 
a group of 12 dying on 
each day after infection 

5 6-10 

Survivors 

Sulphanilamide 
Sulphapyridine 
Sulphathiazole 
Controls 

Bacteriostatic effect on V. cholerse 
In view of the absolute lack of therapeutic 

effect of the drug in V. chclercc infection, an 
' in 

vitro ' test was put up to ascertain if the drug 
possessed any bacteriostatic properties in rela- 

tion to V. cholera. A test with sulphanilamide 
was also put up for comparison. The results 
are shown in table III. 

Fixed rabies virus 

The strain of fixed rabies virus (Paris strain) 
used in the routine manufacture of antirabic 
vaccine in this institute was used for purposes of 
infection. Three-weeks-old mice were used as 

they give uniform results. The minimum infec- 

tive dose of the virus as determined by the 
method of Webster (1939) was 0.03 c.cm. of 

1/160 dilution of the virus. The virus was 

diluted in 10 per cent horse serum in distilled 
water and 0.03 c.cm. of a 1/40 (representing four 

Table III 

Bacteriostatic action of sulfanilamide and sulphathiazole on V. cholerse 

Drug 

Sulphanilamide 
Sulphathiazole 

.. 

Sulphathiazole + para-aminobenzoic acid 

\ 

Number of 
organisms 
inoculated 
per c.cm. 

500 

5,000 
500 

5,000 
5,000 

Number of hours that elapsed between inoculation 
and appearance of growth in the various dilutions 

of the drug 

1-2,500 

48 
48 

Not tried 

1-5,000 

24 
24 

Not tried 

1-10,000 

24 
24 

120 
24 

1-20,000 

24 
24 
168 
96 
24 

1-30,000 

24 
24 
144 
48 
24 
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minimum infective doses) dilution of the virus 
was injected intramuscularly into the lower third 
of the gastrocnemius muscle of the mouse. Sul- 

phathiazole was administered as in the previous 
experiments. The result was a complete failure 
of the drug in checking the fixed virus infection. 
All the mice died within 15 days of paralysis. 

Vaccinia virus 

Vaccine lymph obtained from the vaccine 

lymph institute at Belgaum and white rabbits 
weighing between 1.25 and 1.5 kg. were used in 
these experiments. The backs of the rabbits 
were shaved and about 0.1 c.cm. of vaccine 

lymph was smeared over the shaved surface 
which was then lightly 

' scarified \ The drug 
was administered to one rabbit by mouth. Two 
received the solution of sodium salt of the drug 
parenterally and two served as controls. The 
results are shown in table IV. 

Table IV 

The therapeutic effect of sulphathiazole in 
vaccinia virus injection in rabbit 

Weight 
of 

rabbit 
Mode of treatment 

1.34 kg. 1 g. by mouth twice 

daily for 3 days. 
1.32 kg. 0.375 g. (Na salt) intra- 

muscularly twice daily 
for 3 days. 

1.35 kg. Do. 
1.48 kg. Control?not treated 

1.52 kg. Do. 

Result 

Moderate 1 take 
after 72 hours. 

Do. 

Do. 
Typical 

' take 
in 72 hours. 

Do. 

Discussion 

Buttle et al. (1937) first reported that sul- 

phanilamide, administered immediately after 
infection in single or repeated doses of 25 mg. 
protected a large percentage of mice against a 
moderate infecting dose of Bact. typliosum. 
Powell and Chen (1939) found that sulphanil- 
amide in two doses of 5 mg. gave a good pro- 
tection against 10 to 100 lethal doses of Bact. 
typhosum, while sulphapyridine under the same 
conditions gave inferior results. Kolmer and 
Rule (1939), who injected the above two drugs 
in doses of 0.160 g. per kg. body-weight, obtained 
only poor results, sulphapyridine being a little 
inferior to sulphanilamide. In our experiments 
(table I) there was no significant difference in 

therapeutic effect between sulphanilamide, sul- 

phapyridine, and sulphathiazole. Though 
the protection given by these drugs in 

this experimental infection cannot be con- 

sidered to be as spectacular as that 
obtained in the case of streptococcal or 

pneumococcal infections, the results are striking 
enough to justify a careful clinical trial with 

these drugs. The clinical data reported so far 

contain some favourable reports of treatment 

with prontosil, sulphanilamide, and sulphapy.j 
dine in typhoid fever, persistent typhoid bac 
luria ami pyelitis, typhoid caries, etc., and a 

a few unfavourable ones; but these are j 
scanty to admit of a proper evaluation of | . 

efficacy of these drugs in this infection 1'' 

Buttle, 1939; Kolmer, 1940). Very recenW- 
good results are reported by Weilbaecher et 

(1940) in 3 of 4 patients treated with sulpf1.; 
thiazole. To obtain the best results, it is lC 

portant that the treatment with these d^ 
should be instituted as early as possible and ^ 
adequate blood concentration of about 5 mg- P, 
cent of the drugs maintained throughout 
course of the infection. 

Table II clearly shows sulphanilamide, ^ 
phapyridine or sulphathiazole to be of no vai 
in cholera. This negative result is of interest 
evaluating the validity of some of the theory 
proposed regarding the mechanism of action 
this class of drugs. Locke and Mellon (Mej* 
et al., 1940) have advanced the anti-catal& 
theory which postulates that the therapy 
effect of the sulphanilamides is due to the inj^e 
caused to the organisms by hydrogen pero# ? 
accumulated at the focus of infection as a resu 

of the inactivation of the enzyme, catalase, * 

the drug. This theory requires that the 
isms which produce catalase and are sensitive 
injury by hydrogen peroxide should, as a clay 
be amenable to treatment by these sulphan1 
mides. But the case of V. cholera appareflj^ 
throws doubt on the validity of this theory ^ 
this microbe has been shown by M'Leod & 
Gordon (1923) to be markedly sensitive 
hydrogen peroxide and also to produce catala^ 
though to a small extent. Recently, W?o 

" 

(1940) and Fildes (1940) have advanced ^ 
theory that the sulphanilamides act by inhifr 
ing the action of an enzyme of some fun 
mental importance by competing 'with 1 

substrate which is an ' essential metabolite' 
mised to be para-aminobenzoic acid. Accordi P 

to this theory, the sensitiveness of a microbe 
sulphanilamide would depend upon whether ^ 
could synthesize this substrate readily or 

' 

i.e., a microbe that is not sensitive to the dr 
should be able to synthesize para-aminobenz*? , 

acid in excess to overcome the inhibition 

sulphanilamide. In the case of V. cholera, . . I 
find a marked discrepancy between the in , 

and the in vitro results. As shown in table } 
sulphathiazole shows absolutely no protecti\ 
power against this micro-organism in mice. K 

in vitro, this drug possesses a striking bacteri 
static effect even in a dilution of 1 : 30,000 afl 

this action is reversed by the addition of VaT 0 
aminobenzoic acid, which by itself possesses 
perceptible growth-stimulating effect . 

. 

V. cholera. This behaviour of the orgams 
in vitro is not distinguishable from that of 

* 

streptococci or pneumococci, both of which re.g 
pond to treatment with sulphathiazole. It 

j 
difficult to reconcile this difference in behavio 
of sulphathiazole towards V. cholera betwe 

/ 
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/ 

the in vivo and in vitro experiments, in 
the light 

of the theory of Woods and 
Fildes unless one 

assumes that this organism produces para- 

anrinobenzoic acid in excess in vivo, 
while it is 

not able to do so in vitro. It is doubtful whether 

this is the case and further experiments 
are in 

Progress to examine this question. 
Till now, the action of the sulphanilamides 

have not been tested in experimental vaccinia 
? u,,+ fViorp are a few instances 

on have not been tested in experimental 
vavw..- 

virus infections but there are a few 
instances on 

record (McCammon, 1939; King 
and de Rozario, 

Konofipiqi effects of prontosil and 

corded'iiT table IV Micate that the arus?. 
- 

not possess any specific therapeutic 
e 

^one(j 
this virus and obviously the above- 

_ 

favourable clinical results are due to 
. & 

vention of the secondary strePtorJ?CCa?lllni1anila- 
of the lesions by these drugs. 

The 1 ? 
x 

mide derivatives may thus be of 
use m > 

if at all, only in this direction. 
The action of sulphanilamide and S0P? ̂ -ons 

derivatives in experimental rabies 1 

^ag 
have previously been reported. Kirk ( 

^ 
found ' 

prontosil' to have no effect 
o 

^ 
rabbits. McCrea (1939) has reported that 

sodium sulphanilyl-sulphanilate P1C^ number 
development of rabies in one-third of t ^ 
of rabbits; this result does not aPPeaJ*1QoQN iiave 
definite. Gross, Cooper and Lewis (193 

) 

found only a very slight propagation1 
rats infected with the virus when , 

sulphanilamide or sodium sulphanily - P 

nilate. Powell and Chen Of- ?; . 

declared sulphanilamide and sulphapy results he of no value in rabies in mice. o+hiazole 
show*1 that sulphapyridine and su p 

also are of very little value in 
rabies 

Summary 

. 
1. The therapeutic value of sulphathtaole 

in experimental Bad. typM?111' 
* 

. and 
and fixed rabies virus infectiori 

^een 
vaccinia virus infection in rabbits 

investigated. 
, , drug 2. Experimental results show ia 

experi- has appreciable therapeutic effe 
ant\ is mental Bact. typhosum infection 111 rimental of no therapeutic value m 

? Jfpcti0n jn ^ 
?. cholera and fixed rabies viru 

^its. mice and vaccinia virus infection 
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